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(57) Abstract: An improvement in 
volumetric energy density and weight 
energy density in a battery the negative 
electrode capacity of which is expressed 
by the sum of the capacity component 
by the occlusion and separation of a light 
metal and the capacity component by the 
precipitation and dissolution of the light 
metal. The prevention of the progress of a 
short circuit and damage inside the battery 
near the outermost periphery or innermost 
periphery of the wound electrode of 
the battery when a pressing force is 
applied from outside. The surface of the 
outermost periphery of a wound electrode 
(20) is coated with a positive electrode 
collector (21a). This positive electrode 
collector (21a) keeps at least a round of 
the outermost periphery of the wound 
electrode (20) exposed by the omission 
of the positive electrode mixture layer 
(positive electrode active substance) of the 
outer periphery surface. When the surface 
of the outer most periphery of the wound 
electrode (20) is coated with a negative 
electrode collector (22a), the negative 
electrode layer (negative electrode active 
substance) is omitted over the part of at 
least round of the outermost periphery of 
the wound electrode (20). 
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mm 

10 

15 «^TH«. 

4#fc> UffA-^iiftH U3^A&M©Sl&^Ub#i3S#2 0 
20 5 4mAh/cm J t^f<> U W Af V> &n«JRft*m© 

A-5fc«»©*fflfl5K:H , r*W«M**«ttSn'C*fc (fllfctf. Lithium 
Batteries, Jean-Paul GabanoHi, Academic Press(1983)) . 

25 tz\z&, v^v&-#;mmt, osufc»©ij[«M©*fl3^ 

V>T 'J 5^ A&H©#rttS L-T^S H t tZ^^X* 

^S#£tt*#<t§§fcrr<5©T> ft*©fr«#*£<3efcU US^ASflMSft 
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m © & * fc * v » t mm % ** © * m c u 9=- # a * #r & s * * «k -5 c t & t> © t » 

•14 * |pJ _h $ -& § C t #»JW % 7? * 5 . 

*«. *&§8#6fc«J:*iri8f6©y^tfAx£*»T?fc^ ±^©cfc-5tc^ 

S©$ft«tft^JR © ft E£ J; tf*lKK: <k 3 & fi&jR ©#rffi£ «k tft&#Pfc 

<fcS^*^^«h©fPfci^T^t)$n?)fe©Tfe§fefe> f*©iJ^Al?l<); 
D fe*5fcWMJS: , b©T?»*>C£j&>&, m*&ftg&T*©IE@£|ia £©&!&££ 

v^«)2»^^a*stiftfna«fc'5 3ftfflf«©^jR«**#©» 

JffiBlC«*R4fc#Lfcfe©*#iabfct>©T*afc«K *©#@#©**H* 

©SI5^X^;P^-^fg©^T^a:fe ! b©t3&:oTViS. bfrfc, HO* SB:* 
n«^«rt«fc*KK#ftbTV»«e**Ji»4, ****** 5 ©**tt&l¥ffi 

© # » © ij m w 3* 31 ft « # 1 J 1 - a c © c © t lis e> * v >*t ic © t> © 7? * s & » , 

^i!tmmigft©»i!^©^^^-^W^ ! fe©i^oT*rVi-5^> #{Cd©«fc 

5^iiMm?fk©Ji-&fcs, *»rt«©«ia«iJSKi*wsffa©*iitta:2*^U7? 
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58 w© was 

*mW\Z£Z%l ©lilt IEM*m#©i£®fc:iE@etlStS£e*fcjE®£, 

ifcSn^iftTfeoT, *®#©S^H©^ffi*«iEaS*S#lC«koT«t>tlT 
*5»K EffiMttWU 'J>&< tfe«B#©*nSSlBt««.»fcI^T^««! 
15 ^iB^jESt£*HJi7?tt«*nTV^V»MIK^*#bTViS'b©T»*. 

#58Wfc«k-63S2©*Jl!Jtt» jEM*#:©£SfcjEflrato«Hfc#*fciE«£, 

**#LT«fc£fr3tt£li!;^T*IS#*JifcU ft«©*fttftt&JR©fUR* 
5*>©T?&5. 

*fg$?cJ:3J|! 3 ©*»«," iE«**#©3HBK:jEIS»*RJi*#A.fcjESi:» 

25 ^Sr^bTafc^:b£tt^lH]£nT#@#£j&U AS©&S#<6&H©M& 
J;lX»J!afc«kS^JI^te^M©^fflfe<fcW»K:«kS^S^t©»fcJ;D 

jSii^jEiiffiMJBTM^nTv^viMa^sffi/T^**)©^**. 
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fc©»K:«kD*toSn*«»T!*oT, IE^mW> ftJ3®£<fctff*lM©W 

&©#> #|s|#0*ftJBte#ttLTV>*>'fe>© , T?*S. 
£fc^ *^BJfc<t<5^6©«?att, lE*aMI#©*iiifciE«SIMtJI***.fc 

£©»KJ:t)*fc;£*iS*«n!*oT* jE***#38«, ft £ <fc# ft/13®© W 
#*jE«S#l**TiMtenTttfcV*M«fl'ftffU ftM®£ 

25 #©«M«»tfttt**^©»M«»t*WC , fe^^--^*^^Tafe'&te*fc 
%©#> j||0#©*rtHK:#ftbTVJ*'b©T*a. 
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■€-<E>njigB# (mnmm&m) ©iEis«%®i©#©#*x*;i'*--&g j s>sfi 

5 #$&Wfc£*J8 2©«?fiTtt, #!3#©^M©^iBtf«it@am#:fc<fcoTB 

15 ^©®M^^©S^M<i^®©lE@^^MS©^©#«x^;i/^-^m^sax 
iE«««#K:J:oTnJS«©#lHlfr*Jffi«sns. 

frtlT^D. #tffi&«*«, ^fc<£*>g|af#©*rtJa*lfl««#fc:gt>T 
■^©®MgB^©^i^Jlfi!l^M©^Mffi^Kl©^©frSx^;i/^-Sgg^SSx 

ftff*«#fc±«3T^«fli©#ia#35«fii«sn*. 

*^rt««©M«lBlcft*««RJBfcJ;0*«*nTV>»^M»^**t-*ft 
©M«»«ltonTV>* H t J: 0 , €-©»Mtf^©ft«S«flff^jE«SI<KlltJI 



WO02/078113 PCT/JP02/02586 

6 

*rtV-**fibTSfe£©1§:fc , b©fc<fc'3T* #0#©iftl*l)i 
©*ffl**KfeftW* £ t fc «k 0 , *©M«£©A«*««*JE«S*ll« 

15 

EHS©ffii£&l&9! 

jglHtt, *38«©-^lt©JgfiBK:«S*«*ff5»*'X?*S-3fc*lft©^5l 
20 gbfc0tS§. 

25 i5A0^^5B@tt, *£«©#ffifcff*3&fcte©*®*«#©*I>3 

*£;»©£££{*£ S S icfl!i©#@**#©«^«»^©*ijS*w 

^7 0it **js©»«Ki«5ES©*ii«i***^fcBnrfe*. 
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msm\t, *mm<DMm\z&zm<D]Em<DMmMm*7fiLtz®T*$>z>. 

Ml OHtt, *^aS©^ffi{c««*6fcfl!l©jES©«S#lfi!5€^lx&HTf**. 
mi lBtt, *^«S©^IBK:«*M©«ljl*J«**bfcHT?**.- 
5 ^1 2HB, ^l®Ml:i5ttotg(DlI«$iLfciT:$§. 

*13BI4, *^«©»»K:fll*a6K:*&©M©«ES#/i!G*^bfcHT?»«. 
mi 4IH *Hi(S©^!BK:«aS6K:*fi©fta©M«lfi!GSwLfcHT?**. 

mi 6HI4, *^JI!l©^!BK:«*a6K:«S©fiS©«S«lJ**^bfcHT?»*. 

S1-8HH, *^«©^fiBK«*#®©H#*#«*tl!l©-«*wbfcHtf* 
§. 

mi 9Btt, HJIMl~5(Cj;«mil|l«MLT»L^nT««. 

15 m2 OBfl ^««6~1 OlC«J;S^IMg**«j&bT*bfcHT»S. 

m2 lBlt HM*RMOt@llfr(!);tUi- i /a>twlfcB , e**. 

m2 2BI1 *SfgW©*6lc*&©^S©«ES«lfi*wbfcHT**. 

12 3Bit *5ew©S6fc«&©#isiM#©firtaffl»©*jfi*wbfcHTr 

20 m2 40«, *^BJ©$e>{Cte©IEg©iilE^«l^^^bfc0TSS. 

m2 5Blt *«©$6(Clfl&©^[lll|@#©^F , g^^©^iiS:^bfc0T 

m2 6B«, **5li©S6ICtt©jE«©«5*J«*wb&HTf*5. 

25 I2 80lt *^Bj©$f>fcft&©^IiIIIM#©g|*I^gl5^©«|ji&^bfc0-e 

©«3i©—0ij!&^bfc0Ta&5. 
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K#isi«iiiK:»bTSfifc:-j(ir©a»«i 2, 1 3*»-€-n-enB*$nrv5«. 

fc££#$S#ll 5^J:tfMttfftX? (Positive Temperature Coefficient; P 
TC^f) 16i#, *f*$ry M 7 *^UT*L»6n«H J: OWDftW" 

snxfeo, **&f&i i©fi«tt«H*nTVi*. t«ii4ft m 

T*?fcgl 4<h^lil**^2 0 fc©*«W&tt*«K"r*J:5fcfcoTV>*. Ml 
«Stt*fl6l4, *«38«±#-r*fclSRItO»*fc*0**«|IIRL, 

€*&2 0©IE*2 1 fcfc*7;i<5:r9Afc£«fcDfc;5jE*y- K2 5.#gStt3*l 
T*D, 11*2 2(Ctt^y5r;i.^<h*J;0^-5A* , J-r i 2 6tft»«SttT^*. 
IE* U — H 2 5ttsfe±#tH«ll 5fc**sn*ntfcJ:0*»iSl 4ti^l: 

i2@«^l Hfc«Lfc#ia**#2 0©-»*«*LT**r.fe©T?»<5. IE 
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■€-©4>&-< £fe 1 H^CffiStSfiSOSffiSBl^T, 
§]E®*«#2 1 aOPMBKIES^SIB 2 1 b jWSW-Sft&J&itS* 

©£JKigfc«kD«JfcSftT^*. jE«^a» 2 1 b tt; mXUs **iJt8 0<tm 
~2 5 0 ^m-C^D, tt*JRT**U^^A*M*ACWiJK-r«2:tjJ«T»riia: 
M*m*^T#|jfcSftTV>*. CCT, M3$©IEa-&^l® 2 1 b©J?*.«, 
3Ettai2 1 bWJEMMnft2 1 a©Wi!fcR*tSftTV»$*£-fcWU ^©£- 
fh©JP#.-C&3. 

*)is*-®&*m<-rz>\zfc, -m^L i , mo, Testis u*£a#imm3 

#&JIW£L<, MWUtt, (Co) , (Ni) , v># 

> (Mn) , m (Fe) , 7JV5n^A (A 1 ) , n+WJ* (V) £<ktf^ 

> (Ti) 05^0'M<tfclg»ILK xWU m?&©^m^fcJ:o 

tifto> ja#, o. 05^x^i. i o©$&sft®<ii-e&5 0 ffetcfe, 
*K*;i>ffl»a*HB£*rr*L i Mn, o< > <&3v>«:*'j if >MmM,mmzm 

■f i F e P0 4 ft£*m\t*JL*)V#-G&*a&ZtifiT!*&<DT!ft&L\t*. 

mz>mi&izte%£D\zM&Vs B&>vtc'&, mmmm^iz^x 6 o o*c~i 
o o ox:om®fo(DumT?m!$,-?z>z.t\z&r)fflm2nz>. 
mm^nm 2 1 b hu «*«**ai£^/T!*iD, cth km 

*ftfcftfeJR*m* * lr»H#«ttJfis^# J§ ^ 5 «fc 5 fc LT fe «k ig* 
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* h © tm#$ \i e> © 5 s © i a * ft « 2 «&±&ii£ v xm v» e. 
*tnfts«t#2 2 a©M®(c^s^Ji2 2 b*»KW-e>nfc«3fis^rb"r 

2 2 a©0^«, 6 (im~4 0 tfmgJETftiHt^jffSl/W. 6 /im 

15 1>t<, ii^fiTtTbS^^B^feD, 4 0 jtimJ; 0 fcjmfcmifirtfc 

20 T» mX\fsEm^Mm2 1 b£pm©IS*JWfcS/uWT'bJ;V>. H@£#JJI2 
2bOi^i 8 0 tfm~2 5 0 itmT**. tOJP*tt, ftl^SI 

2 2 b«tAllt#2 2 aCWffilcKJtSnTViftW^lCtt, *©£tt©»#T 

25 >tt**5cfca:<*ftfls*»c«* • mii8snsc:t&-a-5. una. 
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&$Fft^;!fciiiM ^MH4£#3 z\tWi*z><D~?!i? 

H$£LT«, 09*.tf, K^g#2. lOg/cm 3 Pi±0t,0«l<, 
2. 1 8g/cra 3 Pi±«fe©l?fen«j:^*tK 5 
^#5Clt (0 0 2) McDC$ill^^^j5*-75U 4. 0 nmHitS § 21 <h#& 
ITfeS. Sfc, (0 0 2) ®tf>Mll&0. 3 4 0nm*iTi65i:t)5W* 
L<, 0. 3 3 5 nm^±0. 3 3 7 ri m^T©®Hf*nr&nfc£J; D £Fi; LV>. 

WX\$. ^KjSCTii (N : ) fc£<D^&#*mM*t;:35V>T3 0 
0t~70 O-CT^HfcU SfrlTC-l 0 0"C©ii^T9 0Ot~l 5 0 0t* 

T#MbT^cDM^*oi^^~3 o®mmm&&vfom?z>}i#\z, 2 0 0 ot 

^*b<tt2 5 0 o < c^±tiq^L, £©®j££®:£©ii|p.imm-3;i<h 

, mmffis, mm, <t^mmG?%z\t\z£.*) 
ttt^t. ^©figT^^^tis^iT^^^^-g- • &m<bv, mm 
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*/*ihj>, 7*yi», *)vnv-)V, twj>, 7xt^>, ;xt> 

#§100 OtPiTCWMIt^ISHIgt, 
20 **fcLW*©T#l&a#iLTJiMMjU f fcl^f^snslt^i^i 

25 ^-trv^Cttffltt^IlT**. 

HffttKlibtH (0 0 2) ICIOT^O. 3 7nmKJ:, 
#1. 7 0g/cm'^tS§i*fc, ^#T©^&#*fr (differential 
thermal analysis ; DTA) KiHT 7 0 0 ■C^ifc^iitf-^ £zR£fctr> fe 
©*t«P*'U^. 
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~7 0 O'CT^Htbfc (BffiftSfc&g) <D%, S»11C~1 0 0 < C©iiST9 
0 0"C~1 3 0 CCSTI^U £©^&£0~3 0 nmUmUWf 5 Z\ £ fc<k 

n&%7y >m%zm^z 7x.;-)v®m, rwfrmm, 

£fiJfflLfcn< «;i/n-*i!£j?m3 gfc, zK^MT (H) £ 

(C) £<Dm?&ikH/Ct)mZ.&0. 6-0. 8Ti55Sit!y?l: 

gfciff (o) ££Mi^£gA (^fe^-sm^M) $-a-fcib^$ffi^5Clt 

TSn«iD$f*LVi (#i§¥3- 2 5 2 0 5 3#&&#fli) „ g£5li©^3W2 

e zmurmftrntz z. t \z& o# ^tis^-^i, *fcfi7X77JH& 
mm, mm, &m&m&&zMzzn$<DMWtte£®*®fc£&tfiVy i ? 
tfc& £ © @#ss*8S t sift tr y 9 1 1 £ $ -& § *m v>* j: t iflr z z> . 
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(DM, #H¥3 - 1 3 7 0 1 0*4MlfcB*SftTV>SU > (P) tM%t$k% 

10 £<D£5&&M&3^W;¥Sil#£LT«> #J;Lfc£, XX (Sn) , IS (Pb) , 

(A 1) , 1>~Jt7& (In) , (Si) , £ft (Zn) , 

jyj-^y (S b) , (B i) , #'J£A (Ga) , WK-DA (G 

e) , km (As) , M (Ag) , A7X#A (Hf) > i^l/a-^A (Z r ) 

^i^yhJ'^A (Y) #*Ptfe>ti3. c:ne>o^fe^Vimk:'&^a:bT«, 

15 fc^Ma.Mb.Li,. &3 V^teffe^jSM a p M c q Md r Tf^SftS 

*U Mcte#&M7t^<Z>4>&<<i:fc:ia£^U M d &M a&fl.<Z)&Jl7G3i£ 
20 £tf¥g#7Ciii<E> tfe s, t> u, p> q££tf 

r®iitt-en^ns>o, t^O, u^0> p>0, q>0> r^OT^S. 

25 Z.<D ZWtik&mz-D^Tgft&Jlzm&mVftlii, L i A 1 > A 

lSb, CuMgSb, S iB t , SiB t > Mg, S i > Mg, S n. Ni,S 
i, TiSij. MoSi,, CoSl,, NiSi,> CaSi,, CrSi,, 
CusSi, FeSij, MnSi,> NbSi,, TaSl,, VS i !( WSi 
ZnSi,, SiC, S i,N ( , S ijN 2 0, SiO, (0<v^2) , S 
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nO, (0<w^2) , SnS iOj, L i S i Ofo2> Vi«L i S n Oft Mfilb 

5 fca^m^u^x^^©^!;^, i n 3 £>n, ii 

V>Tjt^2 2Ky^A&Mrf>*#rttJUT£0> A@ 2 2 ©*§»&> U^£A©® 

**2p#-f >J (SBA G 1 1 0 1 ) £fSIS£ft£«£ft<5 T^-£5fc 

M^-«iilHlK«E^4. 2 V©B#{c:^±3feSi:^»9, IBlHl&ftJO* 0 V 
SU:4. 2 VOT©$Sfflrt©-S&fc£V>T>J3 1 '>A£g£)& • »K5II6fc*UI*r» 
©gSHcU ^tfA&JSiWttll'T^S. 

a. ens, Ai2 2^'j9 L ^A^Jis^fai$-a-5tvi3^-c^@fcu^'>A 
&jr » a v> « y 9 s - # v> fcft&© u ? ^ a - ^m?t& t iwc * * **, u 
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\z «j: o > #© «fc ^ tzm&ifi&.v z>tc$>~e&z>t%z.t>nz>o 
io **#£tftttf£i>ia^±B©w**>** c©-5fc*ft*r?ttu^»>A 

fcft*#»©*WMHB*tt» l 5 0mAh/g^±T?»SCtA»»*bV>. U 
^^AOIRJK- »Ktt**«**VseHU5 L, >A^R©«fffl«tt«»WK:^<ft 

ttT?a«i/fc*©««*fr&**sn*. ******* 
jg«*ST?ioieBKJ:m2. 5v*T?tt*Lfctf©*« 
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§ tt # 'J x 5f V y ft E © £ ftttf m» ®^?LMli , * fc tt-fe 5 5 'y * S ©#?LR 
JKlc<kDfl*Jfc3ftT:feD, eine 2Wa±©£?Ljn^«HLfc«36£3*rCV» 
Tfe«tvi. >«©£a«JRtt^a-hKrJfc&*lc«*U * 

ttfc, #UX^1/>WU 1 0 0T^±1 6 0t«T©ttfflWK:*5V»T$/iry 
^ Ctj^Tf** *0*»fc*»*£ttfctefc*lTV>*©T, -fe/tl/ 

z.<D-$v*uyj >»©#?l»««» mu*. u*W7^ 

fijf^WilTH «?Ltt, x7J>, x*'J>, p- + ^U>, 

£ >h % WtffiW)/* ?7<{>ft 2©«»38tt»J»fc*fcttilfc5©lKfi;#* 
*ffl^*Ht««Tr*S. #1)^7^ >ttl««tfi#58tt»»i:©B'&«!l^tt» 
H#©^tf<£ 1 0 0M%tbT, tfU*!'? 1 0If%Pi±8 0 

M%£<T> Jlfcttl 5JtIXK±7 0MXKTT*5i:i:)!«»tl/^. #'J 

m*vu >«ij«w©?s»ft»*s^^fc«kDriES!-r*iRfcra:, ->-h^ 

-f70l^ ^t77l^^.«0. lmmP;±5mm{tTtt5ut*W*lK 
±3 0 cm/^Tt1"§e:i:W*bVio 
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<ttiK±5KT©9l«iH;T'3l*iRoT'b«kVi. 9l*tt*»*frf * t, 

' *U<»V^6T?»0» ffittfigjWrrtfSfc, ttJg©#Cfc***-H>2:&D> SI 
5^»%ttJ§i«S^t-5 21tA^*bVi. &#Lfc©l3&> M#Lfcm&JP^ 

a. *\tt>, ^^yuE<omt^m. mttri/y, usmmm 

x;k z?**y-yft£<Dx~T)m<D£5fcBB%&®*®*%^z>° towmn 

25 *«©«Fli» £©#*»& t> 2:©**»lllt***»i 

fc£, #7Mfr&ft«kt>fcD, 2 5101:^51^^10. OmPa-s&T© 

^ttKKxx^Kcfcoft^snswKciasfcttaa^sfi^bfcfc©^ 
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5 X 1, 3-^V7X 4-^^;l^-l, 3-WV7>, iil/^K 

yotr^m^ww -7*^;i/#-#*-K x^;M3\>i/#-#*-K >>x 
K 7-thxMJ;K £Mj*axhu;K y^fch'JJk 

A7Sh\ N-^^tfO'J^y >, N-^JU^+M./U'TV X N, N' - 

io 3?*?/M" s^yu^y >> -ha^^x xhnx*>> x;p#7>> 

*«fcrx-tett«if-f ^;n*tt&^s*r5fc»ictt» x^i/ k 7ntf 
is )i%-#*-b<D'pte< t§ lm&mtezzLt&fr&VK. 

Uf7AltbTH 0fl;Lfc£> L i As P,, L i P F 6 , L i BF,, LiC 
IO,, LiB (C 6 H S ) 4 > LiCHjSO,, LiCF,S0 3 , LiN 
(SO, CF 3 ) LiC (SO,CP,) LiAlCl,, L i S i F P 

L i C 1 *«k^L i B rfciitiimtfZn, nns©5"fe©v»-rn*iii*fct42 

20 g£t±^lTJ8V^n5. U^Aift©*** tt»»fc*fUT3. 
Omol/kgKTOSCW$L<, 0. 5mo 1 /k gBLtT?&tttf«k 
DjifSLVio d©|gfflF t 3(c^ViTm^©<^>e^g&jli<-r§c:t^i?#s 

JbT!fc**>©T»ntf«k<, ifi^«J:Ut*Xh^^-&©©«Siifc#fclS^tt . 

m«m <*fc*>58tt©*«*J:tf*«MMJ0 fc^ViTtt±5g©<h*?3i? 

**h*£ : F-flS'&*£LTtt, #U7i"JD-h'J;K #U7y 

fth*xUx>, #U 7 vfcexU 5 s >fc#U^tf7;i'*n;/nfc:^>©#S<& 
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WSfeJttt^/S^Stt, j}?U7^Unnh>j;K #>j7yfti;=»J5 ! X #'J^ 

*fc, 'J?"7AS0tfItt, «#*i:RI«lfc» »»te*fbT3. Omol/ 
kgKTT*5Ct*»ff*l/<, 0. 5mol/kgK±T*ntfJ;D»*U». 

ot, t}t7 MU^^!fe{c:^^>e^«^W1-^ i &©$fflv^^fc«, *© 

^mmt^m^LTsEm^n^mmh. ^cm^^n-*^- 2- trnu 

3ft£fc«fct)ffi*i«aibTjE«-&Siii2 1 bsfc&u mw.2 1 sfwr 3. 
£*m&i>xM&w%mmv, z: N-*3 i ;i'- 2 -trnu 

«kD£E«*acfflbT«^fflJB2 2b§MU t!2 2£fe§S-f3 0 
SM#2 2 afcfiSU-H2 6£»&&£fc«kDJ8t?)ttfr*. *©©■&, IE* 
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2 1 tM.m2 2 tttnV-* 2 3£^bT^|s!U II'J-h'2 5©ft®$£ 

IT, ^ilfcll2 l&£lfifkm2 2 2, 1 3Tft*.mmft 

1 1 oftmziRmtz. ie@2 i*j:r;A@2 2$m?tfeffii i <Dftmzw.MLrc 

1 6 S^^ry b 1 7^bT*l*5ii:l:i0@m. £tl\Z&K), W,l 

m®&nmmjfemni££Q<bi&^®.M\z$>^T, lem&mtVT-v&zw 

mtsm<D&m\zv?'y&&m-tfitfmvt&tbz>. ^©o^. ^t^HTtssTi 
g2 2 K«u ^A&n^Wffibiiitf&o cintccfco, n^3yji2 2 b<D*m 

#^T% McmZftvt. £?\ ^@2 2{C*fasLfcU^^A^5&W^>t^ 
•sTjgfflU -feA'P-^ 2 3 K^iSS ft bT> 2 1 b )Z 

Sfcj&Sfta. jt@£$JJf 2 2 b^OU^A^©^ • « 

^mfs.M.mtimizwmztxtcvrv&'f *>mmv, mm^^LxiEm^m 

M2 i b«E$ft3. .fcoT, £©-&fift!i«> mmfb#ttJfc®tt£ ITU 

*^©^tiT?«, ^3 0t^6<)^^Lfc<};-5n, mmnmw2 0(o 
ftnmnmt*mmvtz%<D) 2 1 bH)m^^nx^^-rmm^mm\zmtav 



WO 02/078113 PCT/JP02/02586 

22 

TV>SIEa*«#2 1 aSt^uiiaO, C©M)S©IElIi#2 1 a J; 
fc$tt*©m»fc*ttS*flH©jE*&»l> Misnscttao. 
5 j:t*»i?frs. *&, ftj8fr6©a^«fcE*©Wta^*©*&©i&«*JfcSBb 

lacunar, fiH^aft*KfiHl/T564bfc*ft»*Wte««bfcD . 

io ^K&frrs&^b-c, *»©&*£«0»"rs *fc> 

^©IE@*m#:2 1 afc*oT, £|H*S#2 0 ©ftttHStt^WS©^ H 
©***©iE***#2 1 aAO-brtWflf^SlftWKiBmAfcff^-r^ia** 

#2 o©M«j6*^T**«)i«iaft. &n*a*«&» 

jg 2 1 b#&#S*lWfcV>jE«***2 1 a^2Bfi»0i^Tl5J:5l: 
*m«, ]Eiit^2 1 a©«*H©ffi®a»tf#tfJb©«& (WliM«»2 
9) t-etiiO llrt^fiS©)VWtf#tiib©^ (frMMtt#2 8) £© 
#8t«> S5 3HK:jSbfc«J:5a:frlii*«tJ#lHb©jE**«#2 1 aSMSCl 
20 JBStffc*£©2'«£fcD» £© 2 j§© ( 2 *©) tS #W b©IE@*«# 2 1 a 

fco^»ic«:*s*T*«i©«k»3fe«sigii'r»j:t««T?*» *fc> -©21© 

tt*fflb©IE«*«fc2 1 a J;Dt)^{B«©^®WK:®mAK:^-r5#lHlllS 

#2 o©£M#£&5re&a«)i8i££> ji0 2a©ty#ffib©iEM«m^2 1 

25 a fc«k o T«»©*»*&JH*. 6 n«**»&»*^«k»»»a: H# Sftflrr* 
Ct^fS. fcfc, £©J;3fc#ia*II#2 0©ftW*» W1B»M««'2 9© 
IE«*«fc2 1 aT?S&fc*RH (#S) C1^TS5^^^ £©<k?& 
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2>m&w$> 3 £ t \tm "5 * T 13. H . 

£fc, ftfg *«l©»£fctt, 315 ABfc*©|*«©#lil«ffifl:©rtfl 

mnm) 2 2b»ta:^I*tft2 2 a©fr®«S»#3 l©«If*l*i« 

I#2 0©ll^S^ jE@^^J1 (MiS&SIJl) 2 1b$itlft^iEi*i 
#2 1 a©K-®StMg&#3 0©g®^ftMllltc:@ai$#§^3gtLT 1 fecfcVi. £ 
©£■5 KIT £©il@*Sft2 2 a£fc«IEffilfe^&2 laiDfe 

ft««K*^S««fll^Waje**©5i54fc*RWlC*4U&Vi«» (ffcfcfc 

io ^©«%(c«(t«Mn©M^ji^&«iE«^M) 30*#wsn*j:tt 
i3 k> , LT©#:ax*;i/*-aF«^>a*x*;mf-M©s e^s^ 

f^gB©#lHim@#:2 0©ft»*»#V»fc», ^*©«^)i©A@^J®2 2b*fc 
*»fc£©»£<kD "bS6K:K*fc'b©i:fcS. *fc-€-©«k5ftx*j^-af« 

*£m$-frxm?i&©^M^^iHi3ii-§t^p^)m(coviT ! fo, ssfcWfcfe© 

»5AH*3J:tfifl5BBITtt» #®*«#:©^««©*JftKOVi 
20 TttHjR**l8l,TV>S. Sfc, «5 AB«J:tfjB5BHTttiB«i#2 0© 

*5AH*«k^je5BHT«rt«fc»ISl/TV»*frl5M«»3 1, 
3 0 0*IBHa t **T?*@«I#2 0©*«*§l*ttoT#BLTfe 

25 • »6HK*5«ttfc»bfcJ:5lC, ftff&fflA2 2 b#ffip£fcM2n 

#2 0©»^«*l«**V»tt*ntt±*»lC«5CtlC«fcO, €?&l*lg&T©$I 
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2 o©£g«i&&#T&£«i8i&£» *»©*»#&»* 

©HJjD4>-e©ffi©»^K®Hl>T, *iil^ttfc«i»#»£T*1KiH£&oT<b, 
*-r£©sfl-ja©tj€rmb©£8&*#2 2 a tt>$fflu©jE8&*#2 l at 

82 lttS2 2«»fflVi6nS. 
IE8 2 lWu »7HK:j*bfc«J:'3fc, $m©IE8*m#2 l a©S##lR)©- 

mn&2 2 amt&\zmmvxmmnmft2 o*»jab&t*c> *©«*»* 

1 h * 5 v> «^-ft£U fc«$c « ke? Tg -5 1> © t * 3 o 

**V^tt, S8Hfcwbfc«fc5fc/#tt©iE4l**#2 1 a ©fi^I&l*)©-* 
fc, JtBB©*3&«3E*^*(Ji2 1 b*fc*SnT*5T*fflLTtr**fl-IiM*fl' 
20 2 8A»Rtt6nTV»5. £©*§£, ]E8&«#2 laHMI#2 2 a^£& 

2 0©**U*«fc*ffi3tf5C£fcJ:D» ^3®fc^bfci , 5^#lEltt^2 0 

25 2 i a««*iBranfct*ic, -t©fr®M*»2 8©«6fc*m cra*> -6*® 

^8#2 0©#ftJi) * lH»*V»tt*na±fcMoTa5<k5aSS©Wiii» 
M$#2 9ft«»tT6*, £©IE8mm#2 1 a$t®Ii#2 2 a«&#K« 
®LT#leim8# 2 0 fcM^&il.bfCckO, S§4 0£— 0»J&*Lfcci;'5&, $ 
IhI«@#:2 0©*ftfflfcjES-&8IJi2 1 b fc^ft-tH* 2 AiCjEgftttfl: 2 
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&Wf%lEmMmfo2 1 a M®itMgR#2 7 Sft 

m\Z&W?2>JEUMnft2 1 a©4&tt£tt, MlltdS OS^ttT, Z.OJE 

H£**J*£T#fcIES'&»Ji2 1 btffctfSnT* 5 2 1 a ©^ 

w#*ajLTv>*fc»©#ia«tt#2 o s**t*!:iJJ»T?*6. Zeiss' (a 
IS) i?tl©l^i:(i, *rtflfc»j&^3fl©*WfcJtiBM^3 o*sm*ii 

sfc nmmmi&<DM&\z'b, mmzm®m®&2 o wsiisfii&fcot, 
« 0 & w & *r § & ^ $ © gp # t « m 5 b m © m ft js © sb # c ^ t & «k 5 & 0 a 
tfmmz&f&t zm&&&\,>o>?s nnrnmrnz^n^m^moM^izh, vrm 

zvUM-omnkfcjEm&Mm 2 1 b£#BST5;i<J:fc<fcD, fii#ttxox 
rta*6©j»o!»«^i8**fleii"r*i:t*»T?t?*. je@2i£H^2 2 

££*/tl/-*2 3£tf LTa»LTfc5g|el*«fc2 0T?tt, rfiC, &#Ji 
CjEIti*2 1 a ®pn5ftg$# 2 7 £fc«tf-fflg£g&# 2 8 ^SffifSJUig 
©Sg^klK, i^lCttftiii#2 2 a^ftlTV^. ^T, £©<k5& 

#hjs^2 o<D*-cmtom\zvLW?%&mmnfc2 2 a©wtt£* 

mi 5Htewbfc«fc5&«rt«©i«»lc»*:*r**«K:rt-®fllM«»3 ISIS 
fcWi5M»^3 2£«Wfc»l l@l:ilfci5^W©tl2 2£fflV> 
fcfc, A@ 2 23&t«^«fc#ft-T*«ljft©»^fctt» ^1 20fc^Lfe e t5fc 

22a ®mtn-m<D 1 fl#fc#fc«»#icwiii«s»£ 3 2 

Z\£\Z£ 0, B7Hfcj*l,;fcJ;:5£jE«2 1 je*«0.flK#£*r £ Ml 



WO 02/078113 PCT/JP02/02586 

26 

2 a©*ftH©l B#fc#JSr*ffi#fcKiS*M«0-3 3*^ttS^t{cJ;D, 
JB8Bfc5*L-fc«fc5fciEtt2 1 tfattHfcfffc*****©*^*!!*©^ 

#3 3©s&K:*Hiic» «iasnfct#K:-eoM-iB«s«»3 3©s&fcrtB« 
5 * i ne&s i»tt*na±i:ioT«5 «fc 5 &«s vmm&&u# 3 4 srw-s c 

*5e9!©*fcW&£MMlCC>V>TJS 1 B*#Hl/TMfcRifl'r*. 
(^«0J 1 ~ 5 ) 

10 £f\ ft»y>#A (Li, CO,) fcR*3/t/H* (CoCOj) Li 

, CO, : C0CO3 = 0. 5 : 1 (=E)Vit) U gSL+fcfc^T 9 

0 0 < CT?5^K^LT. y^^A'ayUhiftlft* (LiCoO,) 

5, J CPDS77'fMca»anfcL i CoO, t£<-%(.LT^fc. 

S» 5 1 5 jim©t&-5Mfc£U lE^fcT&tbfc. 

20 g^l^MLfcc IE@£5!!£I)a§?bfc0*>> H©jES-&ffllft»?iiTJ»*N-^ 

«7A$@«J:D^§iEM^«#2 1 a ©W!BIC'«Sl-fcil*bT«jia*, u-)V7V 
X^TJE$S^MLTiE@-&^JS2 1 b*#J*U JS*1 7 4 Mm©IE@2 1 ftfls. 
UVtCo ^<D<Dt>. lEmMmfc2 1 a©-Jafc7'Jl'5-tf A$l©IE«y- h* 2 5 
25 *3R0#tffc. 

0«*%£*«£bTA«£ffl*lMEbfc. i©<l«^a*»»T»* 
N - * 9\>H£ D »J h*>tC^m^-&T7.7U- : Kt Lfe©^> 1**1 5/im0M 
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»T?JE*j£ffll/Tfttt£SI»2 2 b£J&J*U 1^13 0 ^mOtS2 2 *f^« 

5 UX3^>3£#:7^Jl^«fcr)&S-fe/il/~* 2 3 SftU ft@2 2, -fe/Xb- 
*2 3, JE*2 1, 3 0lBfc*MbTi:«)ttl#*«l#ttK**H 

HU 0-&12. 5mm0£@M#2 0*flMttL&. . 
#Isjm@#2 0£#®(bfc©1^ #®fH§#2 OS-MCiitl 2, 13T 
HHU-F2 6<£m^l51 lfc*«*r*£#fc, IESU-F2 5£££# 
10 $S#£l 5fc$gbT, #®tt«#2 0S-y$r;Pa-3$b&fc»©*»ffil l© 
ftffifcttttbfc. ^©©-6, ttttftl 1 Oft*Kti**IIE!FSfe J: DftAl 

IC, €fl¥H*££bTL i PF 6 ^lml/dm s «)^M«3;tfcfe©$f 

h 1 7^LTiS!iIl 4$lifcl .1 fcj&>b**;ifcK:J:D, £%m 
~ 5 fdOViTtt 1 4mm, K£ 6 5 mm©5>x U — n— ;Hr^ljfe^§fc. 

£©*5fcbTfcSnfc£*»©£»***»Jgbfc. *fc, *©£&^S£ 
#afCg^TX*;i/*-&g£3ftHbfc. 2 0 0mAT?4. 

20 2 VST?CCCV3te«*fTV>* 2 0 0mAT3. 0 V&T-fcm*ftD t^5%M 

**#*«j6bTfxofc. sfc, ftmja©jEE«fc<fc«f2^^ffi^tt, 
jBcanT58ji««&u«"b©tai«n*. ^©.fcsfcjEig^fcirrs 

J£«JE&«fc3frU BfJE©**ltfc3k'pfcfc#fc**ft*y h*7bft. £fc 
£E«fcRbT©jfc£ttK:WbT«, *&*bfc«ft«WJfc#©±fcR«bfc«, 
;:nfc£#*©M*t 5 mm©ft»©*r£Mte36*SfcTT, «?firt 
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V»5¥*S«fflbfc. CO*«T?ttPTC#©3fc±Mtt±TfllD«.bT, 
(£)Kft 1 ) 

H©3fe»mTtt, IES2 l£Sg7 0fcj*Lfc<fc3fcMi58M85#2 7*t«tt 

at»tt6nfct>Otb. £ft&*-fe/tl/-*2 3*fl-LTMLT#BU S&6 
10 HtewbfcJ:5fc#®«*#2 0*#fcbfc. *•©&&, Kl 9Hfcwbfc«k3 
fc\ ^itt9 9 0mAh, X*Jl/*-®£« 3 6 6 Wh / 1 , 
1 1 0t:t^ofc. 

ZOmmm2H\t. TEU2 lft»8HfcwbfcJ:3fc)m«M*#2 8#R*t 
15 £>nfcfc©£T 5t*C, J1©IES2 1 i»l 2 Hfc^Lfc <£ Sfc^® 2 2 
2 3 ^UliU JES2 1 ©JtMMSI5#2 8 ©&Il 

•arrays fc#iau tn&,mt±B<Dmmmi tmmzvx, mmmm#2 

0 fc^f&bfc. »19HCSbfcJ:5K, JfcflMMkttl 0 2 0 mAh, 

x*^-*flEtt3 7 7Wh/l, fl-SMflmi 1 5ttftofc. 
20 («^3) 

:<D**«3Ttt, E&2 1 *«8HK*l/fc«fc3ttM-iB*S*»2 8 #Rtt 

&nfcfe©fc-r*fc#fc» ^@2 2&mi 5@»c^bfc«fc5^«ft^fcM^-r§ 

2 3^^bT«SbT#0Ufct#fCiES2 l©)tMMIB#2 8©M<« 
25 ^^tSffl-r^cfc^fc^^t, *ftMtt±BC*««l tHttfcbT, ^3 
HfcSUfcJ:5fc*»©H@*«fr2 0*#ritbfc. *©»** «1 9HlCwb 
fc<k5fc:, 0 3 OmAh, X*JMr-*ftl43 8 lWh/1, ft& 

ttfiftttl 0 O'C.ii&ofc. 
(&NM«4) 
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toWN 4 T tt. « 2 1 ** 9 B ** I, ft * * fc*»Bfi®» 28 * W 
Ufc. ■19«E«tW«- «WW10 1 0n,Ah, X** 

s-ssms 7 4Wh/ 1 . ******* oTstaofc. 

mMM»> .#«»6n«:**ti-*t»E. fi«2 2*«i iscsufc 

8 



(lt«Ml) 

*. »i.Bc»wt*aE. »rtM'«-"> *»**-•«•« 

KJ:«)gdMll~B*J:»l«Mll«*IW««rr**' St*®**** 
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10 *snfcDf*fc«>fc**.&*i*. c©J;5ft#*iai«*J:^H:tt«©tS*^6» 

15 ±«©*«« 1 ~ 5 U *©fe*#*t#«fc*^^ 

• SSlCjWtt&fcK* iE«2 ltLT*tH*f±E©^*«l~5iR«T^3J« 

20 *j!&0!ll~5 tra«Tf^*»J?S2 0 /im, 4@5 lmm©fe©&ffl^fc. 

g|g|g», ^©J:5^ttTiE*2i**v>ttJHi2 2©±lca*Ufc. # 

-#*-K U«A*©LiPF,«n**l5. 8 

wt X, 25. 8wtX, 17. 2wtX> 47. 3wt% ; 3. 9wt%©Jt 
25 TiS^U fiftft80'CC«i*l/a«»6a#bTVr;W«©»«c*#fc. *•©*££ 
***v «tt©**iES2 l**Vi«ft*2 2©±fcH^^-^U-H*fflViT 
gtfU 3 5WT3«inKi:fc«« jE* 2 1 fcft*2 2 ©<* 
n^nfcffS 1 0 /tmOH#«*M4 0 *UTIE®2 1 tfii2 2 £ 

2 3 *^bT«»bfc"b©lc*IH6**VittlHBtt^R««t^6 



PCT/JP02/02586 

WO 02/078113 

31 

«fc5£LT, »g«i&JBT?*HB , tf&ft t 3 0 mmX 5 3mmX 5mm©, !f§ 1 7 0 
20$. **KP7 * *A t * 5 5 *- h Lfc*S* *** 

SUB 2 1 b^S^f 2 2 b t-M3nTVi5'b0tMtt, *0fMBfc 

BS^RWtt**^**- 
<$ttfl 6 ) 

MU2 2^1 2BK»bfcJ:3ft»l««a»»8 .2#ittf BtlfefcOfcU - 
n5Wl/-^2 3^UT«|U WB*S»#2 7**lf>»HB»I»» 

3 2 tfmn-m * 1 n-r * * 5 k»0* * - * " * • ononis* 2 0 era ufc. 

«2 6 9Wh/ 1 , ^tt®milO 5*Ct3ftofc. 
(*)fifl 7 ) 

£©«0J7TBu ]E«2 1*»8BK:*l/fcJ:5feH-W«*«»2 8#«» 

&. %2 OBfcjSbfc.kSK* ?E#*fttt6 1 OmAh, X*;P*~ 

«gl*2 7 4Wh/l, fl-gTOgtel 1 
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Z. (Dmmm 8 Ttt, 3E« 2 1 *» 8 * 9 ^frMSM^ 2 8 #Ktt 

<£Bfc*iB«&a&#3 i#*tf6nfc*©fcb« cn&*-fe*i'-*2 3**-b 

0BlC*bfcJ;5IC, *m»6 2 0mAh, xW-»2 7 8Wh/ 

1 , 0 3ttft^fc. 

9 ) 

2 0Bfc*UftJ:3C. Jt#MB6 0 6inAh, i*MF-«B2 7 1Wh 

0) 

£©#ii£0U 0T«, IE® 2 1 £$g9EIfc^Lfc<fc5fcJT-®&SaS#2 8£<k 
tfWliM*»2 9«t«W6nfc'b©4:*r»^*^ ^22SI1 

*2 3£#bT«!U M®SM^2 9*«S^Kl®Wr*t*KlM-®MS5 

i Lfc.k5fc, Mi«5 9 5mAh, I^-«*»2 6 7Wh/K 
(Jfclfcfll 2 ) 
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0Hfcwbfc.k5fc, »«B5 8 0mAh, l*M-M»2 6 0Wh/ 
1, ^fiSttl4 2tt&5fc. 
5 a jt©*|fc«6~10*J:Ottt:*«2fcJ:*lt**ll*-r*fc» 3»»«** 

fcfi±Lfcfc©£#*e>nft. 3Mt«6~10©5Mtt*lt«10OX 
CO*«H10©W«*tt8 2T:*&oT*D, ffi©» 

«ittttUTW6*fc«v»Me*fcnT^». urn*, 2 
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